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(54) Tool for parting and grooving 

(57) A tool for parting or grooving includes a holder 
(1 ) to which is mounted an adapter (2) having an insert- 
receiving slot (8) formed between support (7) and 
clamping portions (6) of the adapter (2). The holder (1) 
includes a serration meshing (13) with a serration (12) 
of the adapter. Threaded holes (15-18) are formed 
through the serration of the holder, and through-holes 
(20-22) are formed in the adapter in alignment with re- 
spective holes of the holder. Screws (23-26) extend 



through the aligned through-hole (20-22) and threaded 
hole (15-18) to secure the adapter to the holder. A slot 
(27) intersects through one of the through-holes (19 or 
20) of the adapter (2) to render the clamping (6) portion 
elastically deformable. That through-hole (19 or 20) in- 
cludes a conically-shaped entrace surface, and the as- 
sociated screw includes a conical head which acts as a 
wedge to force the clamping portion (6) into clamping 
engagement with the insert (9). 




Printed by Jouve, 75001 PARIS (FR) 



1 EP 1 025 939 A1 



Description 

Background of the Invention 

[0001] This invention relates to a tool coupling of the 
kind that comprises a holder and an adapter for at least 
one cutting machining element, said adapter including 
a first serration intended to co-operate with a second 
serration of the holder, more precisely by bringing the 
serrations to engage each other by means of a clamping 
means while providing a torque resistant connection be- 
tween the adapter and the holder. More specifically, the 
present tool is intended for parting and grooving opera- 
tions. 

[0002] Within the field of chip removing machining 
there are tool couplings of the general kind defined 
above for use in several different applications, however, 
usually in turning tools of di fferent type. Thus under the 
trade name COROMANT CAPTO® (Manufacturer: 
Sandvik AB, Sweden) boring bars are marketed, said 
boring bars having such couplings. The holder consti- 
tutes for instance a bar for a cutting head mountable in 
a multi-purpose lathe, said cutting head having one or 
more machining elements in the shape of exchangeable 
inserts. In connection with previously known boring bars 
of this kind a first serration is provided at an essentially 
planar inner end surface of the cutting head, while a co- 
operating second serration is provided at an external or 
free end surface of the bar. In order to bring the serra- 
tions into engagement with each other several loose 
screws are used as clamping means, said screws hav- 
ing an enlarged head and being tightened in axial 
threaded holes that open in the serrated surface of the 
free end of the bar. More precisely, in this end surface 
of the bar, four equidistant separated holes are re- 
cessed, of which both of the two upper holes receive 
screws that are inserted through holes formed in the cut- 
ting head, and one or the other of the two lower holes 
receives a screw, depending on whether the cutting 
head in question is of a left-hand type or a right-hand 
type. 

[0003] By the presence of the above-mentioned ser- 
rations in the two end surfaces of the bar and the cutting 
head respectively, said serrations being urged against 
each other, a very reliable, torque resistant connection 
is achieved between the bar and the cutting head. 
[0004] This in turn guarantees that the active insert is 
given and maintains a correct position. However, a dis- 
advantage in connection with the previously known tool 
coupling is that the exchange of the cutting head is com- 
plicated and time-consuming. Thus, not less than three 
screws must initially be loosened and then again tight- 
ened to complete a tool exchange, which might take 
several minutes. The tool exchanges become especially 
difficult in such cases when the screws are hard to reach 
and/or have chips, dirt, grease deposits or the like in 
their key recesses. Under such circumstances the op- 
erational shutdowns for tool exchanges may be very 



time-consuming and expensive. Further, there is a risk 
that screws are lost since they must be loosened com- 
pletely in order to allow dismounting of the cutting head. 
[0005] A tool coupling using co-operating serrations 
s in combination with screws such as clamping means in 
parting tools is disclosed in Swedish Patent Application 
No. 7813038-2. In this case the number of screws for 
clamping the adapter and the holder is three. This 
means that the activity of first disengaging three com- 
paratively long screws and subsequently tightening 
them again when insert change is needed for indexing 
a new cutting edge, is very time consuming. Further, 
there is a risk that screws become lost since they must 
be loosened completely. 

Objects and Features of the Invention 

[0006] The present invention aims at removing the 
shortcomings mentioned above in connection with pre- 
viously known tool couplings of the type in question and 
at providing an improved coupling. Thus, a primary ob- 
ject of the invention is to create a tool coupling by means 
of which the necessary cutting insert exchanges are ef- 
fected in a quick and simple way without dismounting 
each clamp screw in its entirety. A further object is to 
create a tool coupling that makes it possible to design 
one and the same holder in such a way to allow dis- 
mounting without a risk that the clamp screws are lost. 
Still a further object of the invention is to create a tool 
coupling where during dismounting there is no need for 
separate key means. 

[0007] According to the invention at least the primary 
object is attained by a tool which comprises a holder, an 
adapter, and fastener screws. The holder includes a ser- 
rated holder surface, and a plurality of threaded holes 
extending into the serrated holder surface. The adapter 
is mounted on the holder. The adapter is thinner than 
the holder and includes a serrated adapter surface 
meshing with the serrated holder surface to provide a 
torque-resistant connection between the adapter and 
the holder. The adapter further includes a forward slot 
formed between a support portion and a clamp portion 
of the adapter. Through-holes extend through the adapt- 
er and are aligned with respective ones of the threaded 
holes. A rear slot extends through a first of the through- 
holes to render the clamp portion elastically movable. 
The first through-hole has a conical entry surface. The 
fastener screws extend through respective ones of the 
through-holes and are threaded in respective ones of 
the threaded holes for securing the adapter to the hold- 
er. A first of the screws extends through the first through- 
hole and includes a conical head engaging the conical 
entry surface such that a tightening of the first screw 
displaces the clamp portion toward the support portion. 

Brief Description of the Drawings 

[0008] In the drawings: 
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FIG. 1 is a perspective exploded view showing a 
tool coupling according to an embodiment of the in- 
vention, including a holder and an adapter in the 
form of a cutting head, said holder as well as the 
adapter being schematically illustrated; 

FIG. 2 is a separate perspective view of the adapter; 

FIG. 3 is a side view of a holder and an adapter en- 
gaged therewith according to the embodiment in 
Figures 1-2; 

FIG. 4 is a perspective view of a holder and an 
adapter according to an alternative embodiment of 
the invention; 

FIG. 5 is a separate perspective view of the adapter 
in FIG. 4; 

FIG. 6 is a side view of the tool shown in FIG. 4; 

FIG. 7 is an enlarged view of a part of the serration 
on the holder according to invention; 

FIG. 8 shows a perspective view of an adapter of 
an alternative embodiment; 

FIG. 9 shows a perspective view of a holder and 
adapter, as shown in FIG. 8, of an alternative em- 
bodiment, and 

FIG. 10 shows a side view of the embodiment of 
Figures 8-9. 

Detailed Description of Preferred Embodiments of the 
Invention 

[0009] Figures 1-3 show a holder 1 exhibiting a for- 
ward end surface la perpendicularly towards the central 
longitudinal axis of the holder, and 2 signifies an adapter. 
Holder 1, which in practice is called a basic holder, in- 
cludes a rear portion intended to be connected to a tool- 
ing machine such as a multi-purpose lathe and a forward 
portion to which the adapter 2 is connected. The adapter 
consists of a blade shaped cutting head which compris- 
es a rear connecting portion 4 and an integral forward 
portion 5 with smaller width than said rear portion 4, said 
forward part 5 having an upper clamp portion 6 and a 
lower support portion 7, with a clamping slot 8 therebe- 
tween for the receipt of an insert 9 for chip forming ma- 
chining. The insert's rear end surface 9a is intended to 
abut against a shoulder 10, which limits its axial rear 
displacement. The shoulder 10 extends from the lower 
support portion 7 of the forward adapter portion 5. The 
clamping slot 8 transforms rearwardly into a slot exten- 
sion 11 with considerably smaller height than the for- 
ward slot 8. Distinguishing is also that lower surface 9b 
of the cutting insert is oriented in a direction perpendic- 



ularly towards rear end surface 9a of the insert and that 
said lower surface 9b simultaneously is parallel with the 
feed direction and of the longitudinal direction of said 
holder 1. 

5 [0010] On a rear side surface of a rear part 4 of the 
adapter, not visible in FIG. 1, is formed a serration 12 
(see FIG. 2), which extends in the longitudinal direction 
of the adapter 2. By "serration" is meant a set of alter- 
nating parallel grooves and ridges. A corresponding ser- 

10 ration 1 3 is formed on a forward side surface 1 4 of the 
holder 1 . This serration 1 3 extends parallel with the lon- 
gitudinal axis of said holder. 

[001 1 ] The holder 1 is in its cross di rection formed with 
a first hole 15 and second hole 16, situated at the same 
is elevation and parallel with each other and extending into 
serration 13. In a corresponding manner and with cor- 
responding mutual positions, a third hole 1 7 and a fourth 
hole 18 are provided at the same elevation and in posi- 
tions underneath said holes 15, 16. 
[001 2] The blade-shaped adapter 2 has li kewise been 
provided with four holes 19, 20, 21 , 22, of which the two 
first mentioned holes 1 9, 20 are situated at a distance 
from each other whilst at same elevation with each oth- 
er. In a corresponding manner the lower holes 21 , 22 
are situated at a distance from each other while at the 
same elevation as each other. Holes 1 9 and 21 are pro- 
vided such that vertical planes containing their respec- 
tive axes coincide respectively with vertical planes con- 
taining the axes of the second holes 20, 22. All four holes 
19, 20, 21, 22 terminate in the external side surface of 
the adapter via conically developed entry surfaces (see 
FIG. 1). Four screws 23, 24, 25, 26 are each provided 
with a conical head so as to fit in holes 19, 20, 21, 22 
and so as to be able to threadingly engaged in holes 1 5, 
16, 17, 18 in the holder 1. 

[0013] In accordance with the invention the holder 1 
is provided with a slot 1 1 oriented parallel with said hold- 
er's longitudinal direction such that it extends from the 
insert site 8 to a position between holes 1 9 and 21 in the 
adapter's rear part 4. In addition there is a second or 
rear slot 27 in said rear portion 4 which extends at a right 
angle to said first slot 11. This second slot 27 is formed 
that it has an inner end portion 28 situated at a position 
between holes 19 and 21 in the adapter. Also said slot 
11 has an inner end portion 29 situated between holes 
1 9, 21 and at a short distance beneath said end portion 
28 of said second slot 27. The second slot 27 is arranged 
such that it extends centrally through hole 19 in the 
adapter 2. In this manner between said inner end por- 
tions 28, 29 of said slots 11 and 27 there is defined a 
hinge portion 30. This enables a simple clamping of the 
insert 9 placed into the insert site 8, through a tightening 
of clamp screw 23, which causes an enlargement of the 
slot 27 through co-operation between the conical head 
of the screw 23 and a corresponding conical entry sur- 
face of the hole 1 9 in the adapter. This affects said hinge 
portion 30 such that the insert 9 is clamped by the for- 
ward clamp portion 6 of said forward blade portion 4 of 
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the adapter, which is brought into clamping engagement 
with the upper side of said insert 9. 
[0014] In Figures 4-5 there is shown an alternative 
embodiment of a tool according to invention, intended 
for situations where only short grooving depth is need- 
ed. In this case there is required only three clamp screws 
24, 25 and 26 and three corresponding holes 16-18 in 
the adapter 2. The upper situated hole 1 5, located clos- 
est to the insert 9 in the holder, becomes inactive. The 
two lower holes 21 and 22 have here been given such 
placement that both become situated in positions direct- 
ly under the slot 11. As best appears from FIG. 5, with 
the adapter 2 in a clamped position, the arrangement is 
such that the slot 11 in its entirety becomes situated in 
a position axially rearwardly of the forward end surface 
1a of the holder 1. 

[0015] As appears from FIG. 2 and FIG. 5 no serration 
is formed on an inner side surface of the upper clamp 
portion 6, which abuts against side surface 31 of the 
holder. The purpose for this is to enable a certain vertical 
movement as well as resilience of clamp portion 6. The 
said non-serrated inner side surface is wholly smooth. 
In order to guarantee the best possible sideways rigidity 
of clamp portion 6, said serration 1 3 of the side surface 
of holder 1 should have an appearance according to 
FIG. 7, implying that the profile of each of the serration 
ridges 34 comprises a top portion formed by a number 
of smooth surface segments 32, 33, which are flat and 
extend parallel to in the holder's longitudinal direction 
and intersect each other at an obtuse angle. The surface 
segment 32 is oriented parallel with the side surface 14 
of said holder 1 . This enables an advantageous and safe 
surface-to-surface contact between the side surface 31 
of upper clamp portion 6 and the ridges of the serration 
13. 

[0016] In Figures 8-10 there is shown another alter- 
native embodiment of the invention. In similarity with the 
embodiment of Figures 4-6 there is no serration formed 
on that surface of the upper clamp portion 6 which abuts 
against the upper surface of the insert 9. However, the 
adapter 4 is provided with four holes 19, 20, 21 , 22 sim- 
ilar to FIG. 1 for the receipt of screws. Further, the rear 
vertical slot 27 of Figures 4-6 is now replaced by an ob- 
liquely extending slot 27A which extends of an angle of 
40-50° from the holder's longitudinal axis, and it extends 
from a closed inner end portion 28 to a forward open 
end 27a located at the forwardly sloping mantle surface 
5a of the forward clamp portion 5. Also, in this case the 
inner end portions 28, 29 of slots 11 A and 27A are lo- 
cated to provide a hinge portion 30 that is situated slight- 
ly forward of a vertical plane extending through the cen- 
tral axis of the holes 20 and 22 of the adapter 2. This 
embodiment gives improved leverage due to the loca- 
tion of screw 23 and its distance from the hinge area 30. 
This is of advantage in tools with larger dimensions. 
[0017] Although the present invention has been de- 
scribed in connection with preferred embodiments 
thereof, it will be appreciated by those skilled in the art 



that additions, deletions, modifications, and substitu- 
tions not specifically described may be made without de- 
parting from the spirit and scope of the invention as de- 
fined in the appended claims. 

5 

Claims 

1. A tool comprising: 

10 

a holder including a serrated holder surface, 
and a plurality of threaded holes extending into 
the serrated holder surface; 

is an adapter mounted on the holder, the adapter 

being thinner than the holder and including: 

a serrated adapter surface meshing with 
the serrated holder surface to provide a 
20 torque-resistant connection between the 

adapter and the holder, 

a forward slot adapted to receive a cutting 
insert, the forward slot formed between a 
25 support portion and a clamp portion of the 

adapter, 

a plurality of through-holes extending 
through the adapter and aligned with re- 
30 spective ones of the threaded holes, and 

a rear slot extending through a first of the 
through-holes to render the clamp portion 
elastically movable, the first through-hole 
35 having a conical entry surface; and 

fastener screws extending through respective ones 
of the through-holes and threaded in respective 
ones of the threaded holes for securing the adapter 
40 to the holder, a first of the screws extending through 
the first through-hole and including a conical head 
engaging the conical entry surface such that a tight- 
ening of the first screw displaces the clamp portion 
toward the support portion. 

45 

2. The tool according to claim 1 wherein the front slot 
includes a slot extension extending perpendicular 
to the rear slot. 

50 3. The tool according to claim 1 wherein the through- 
holes include two through-holes disposed above 
and be tow rear ends of the rear slot and the slot 
extension, those rear ends being spaced apart in a 
direction transversely of the slot extension whereby 

55 a portion of the adapter disposed between those 
rear ends defines a hinge for the clamp portion. 

4. The tool according to claim 1 wherein a rear portion 



1. 

10 



4 




EP 1 025 939 A1 




of the adapter has a larger thickness than the clamp 
portion. 

5. The tool according to claim 1 wherein the support 
portion forms a shoulder located in the front slot and s 
which forms a rear stop for an insert. 

6. The tool according to claim 1 wherein a lower sur- 
face of the front slot extends parallel to a longitudi- 
nal direction of a serration of the serrated holder io 
surface. 

7. The tool according to claim 1 wherein the holder in- 
cludes a front surface, the entire length of the slot 
extension located rearwardly of the front surface. *5 

8. The tool according to claim 1 wherein the serrated 
holder surface includes parallel ridges, each ridge 
having a top portion comprised of a plurality of par- 
allel planar surfaces intersecting to form an obtuse 20 
angle, one of the planar surfaces being parallel to, 
and contacting, an inner surface of the clamp por- 
tion to form a surface-to-surface contact therewith. 

9. The tool according to claim 1 wherein the front slot & 
includes a slot extension, the rear slot forming an 
acute angle in the range of 40-50° with the slot ex- 
tension. 
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